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SEAL 

This is a continuation of U5. patent application Ser. No. 
07/974,245, ?led Nov. 10, 1992, entitled IMPROVED 
SEAL, now abandoned. 

BACKGROUND OF THE INVENTION 

This invention relates to a seal and in particular relates to 
a seal which is to be used in providing sealing engagement 
between two members which are capable of relative move 
ment with respect to each other. 

One particular application of the invention relates to a seal 
which can be used to provide a seal between two elements 
capable of relative rotation with respect to each other while 
another particular application of the invention relates to a 
seal which can be used to provide a seal between two 
elements capable of relative axial movement with respect to 
each other such as with an axially reciprocating shaft. 

SUMMARY OF THE INVENTION 

In one form the invention resides in a seal for use between 
a pair of elements which are capable of relative movement ’ 
with respect to each other where one element has a substan 
tially circular cross section, said seal comprising a bush 
con?gured to be received in close abutting relationship with 
the one element and being associated at one end with a 
sealing element of corresponding cross-section, said sealing 
element having a helical con?guration, opposed axial faces 
of the helix are of complementary con?guration and are in 
close abutting relationship, the opposed axial faces of the 
helix and each bush are of a complementary con?guration 
and are in close abutting relationship, said bush and sealing 
element being integral and being formed of a resilient wear 
resistant material having a low coefficient of sliding friction 
and a high modulus of rigidity, said seal further comprising 
an elastomeric sleeve extending over the radial face of the 
sealing element and of an adjacent portion of the bush which 
is remote from the one element, said sleeve applying a radial 
force to the seal in the direction of the one element and an 
axially compressive force on the seal, the bush being 
adapted to be supported by the other element. 

According to a preferred feature of the invention a further 
bush is located at the other end of the sealing element and 
is integral with the other end of the sealing element. 

According to a further preferred feature the sealing ele 
ment has the con?guration of a single helix having a length 
in excess of one revolution. 

According to an alternative preferred feature the sealing 
element has the con?guration of a double helix each helix 
being 180° out of phase with the other and having a length 
in excess of one half of a revolution. 

According to a preferred feature of the invention one bush 
is circurnferentially discontinuous and is capable of some 
resilient radial movement. Preferably the further bush com 
prises the one bush. 

According to a further preferred feature of the invention 
the radial face of the adjacent portion of each bush is formed 
with an annular protrusion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be more fully understood in the light 
of the following description of one speci?c embodiment. 
The description is made with reference to the accompanying 
drawings of which: 
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2 
FIG. 1 is a schematic sectional elevation of a seal accord 

ing to the embodiment in position between a pair of ele 
ments; 

FIG. 2 is a schematic partially cutaway isometric view of 
the seal according to the embodiment; 

FIGS. 3 and 4 illustrate two further alternative embodi~ 
ments; 

FIG. 5 is a schematic sectional elevation of a fourth 
embodiment; and 

FIG. 6 is a schematic part sectional elevation of a ?fth 
embodiment. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS OF THE 

INVENTION 

The seal according to the embodiment is intended for use 
in a circumstance where it is necessary to provide a seal 
around a rotating shaft 11 which is supported from a housing 
12 through a bearing 13. The seal 14 has a generally 
cylindrical con?guration, is adapted to be slidably received 
over the shaft 11 and to be supported from the housing 12. 
The seal 14 comprises a pair of end bushes 15 and 16 

which are axially spaced from each other by a sealing 
element 17 where the end bushes 15 and 16 and the sealing 
element 17 are formed to be integral with each other. 

The sealing element 17 comprises a helix and one end of 
the helix is integral with one end bush 15 while the other end 
of the helix is integral with the other end bush 16. The 
bushes 15 and 16 and the sealing element 17 are formed of 
a resilient wear resistant material which has a substantially 
low coefficient of sliding friction and a high modulus of 
rigidity. In addition the opposed axial faces of the helix and 
the opposed axial faces of the helix and the bushes are of a 
complementary con?guration and are in close abutting rela 
tionship with each other. 
The outer face of each bush 15 and 16 is formed with an 

annular ridge 18 which is formed to have a barbed con?gu 
ration having a gently sloping face proximate the sealing 
element 17 and a sharply inclined or perpendicular face 
remote from the sealing element. The one bush 15 which is 
remote from the bearing 13 is also discontinuous circum 
ferentially such that it has two radial end faces 20 and 21 
which allow for some radial contraction and/or expansion of 
the one bush 15. The other bush 16 is formed at its outer end 
with a radially directed ?ange 22 which is intended to be 
clarnpingly engaged between the bearing 13 and the housing 
12 to provide for retention of the seal within the other 
element 12. 

The seal further comprises an elastomeric sleeve 23 which 
is received over the exterior face of the sealing element 17 
and of the bushes including the annular ridges 18 thereon. 
The barbed con?guration of each ridge 18 serves to prevent 
axial movement of the sleeve from the sealing element to 
ensure that the sleeve 23 is retained in position over the 
sealing element. The dimensions of the elastomeric sleeve 
23 are such that on its application over the seal a radially 
compressive force is applied to the bushes and the sealing 
element. In addition during application of the sleeve 23 over 
the sealing element it is able to be stretched axially between 
the protrusions provided on opposed seals to provide for 
some axial compression of the sealing element 17. As a 
result the sleeve 23 serves to apply an axial force between 
the bushes and the sealing element such that the opposed 
axial faces of the sealing element and bushes and of each 
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turn of the helix of the sealing element are held in close 
abutting relationship and because of their complementary 
con?guration a sealing relationship is formed between them. 
In addition the radial compression which is applied to the 
sealing element 17 by the sleeve 23 and the resilient nature 
of the helix of the sealing element serves to ensure that the 
sealing element is clampingly received over the shaft 11 and 
further serves to enhance its sealing engagement with the 
shaft. Furthermore the capacity of the one bush 15 to radially 
expand or contract serves to ensure the application of a 
clamping force by the bush to maintain it in close abutting 
sealing relationship with the shaft. Furthermore if during use 
a ?uid pressure is generated in the space between the 
exterior of the seal and the second element 12 the in?uence 
of such ?uid pressure on the sleeve 23 serves to increase the 
clamping engagement of the sealing element and one bush 
15 into closer abutting relationship with the shaft and 
enhance the sealing function. 

According to a second embodiment, as shown at FIG. 3, 
the one bush element 15 of the previous embodiment may be 
omitted and the elastomeric sleeve may be received over the 
axial end face of the helix. 

According to a third embodiment, as shown at FIG. 4, of 
the invention the sealing element may comprise a double 
helix and each portion of the helix extends more than half 
way round the seal and overlaps with the other portion. 
The fourth embodiment at FIG. 5 relates to a seal of a 

similar form to that of the ?rst embodiment and correspond 
ing reference numerals have been used in FIG. 5 for iden 
tical components. 
The difference in the case of the fourth embodiment 

relates to the presence of a shroud 24 which serves to protect 
the seal. The shroud is cylindrical and is dimensioned to be 
received over the assembled seal with some clearance. One 
end 25 of the shroud is open and abuts the ?ange 22 and is 
itself formed with an outwardly extending annular ?ange 26. 
The other end 27 is formed with an opening 28 which is 

in close correspondence with the outer dimensions of the 
shaft (not shown) to ensure there is minimum clearance with 
the shaft. In addition the length of the shroud is such that 
when the seal 14 is received within it the outer end of the 
seal sealingly abuts with the inner face of the other end of 
the shroud. 

In addition the inner diameter of the shroud corresponds 
substantially with the outer circumference of the seal. 

The e?iect of such is to prevent the entry of particles in to 
the zone between the seal and the shaft. This is of relevance 
where the seal is used with ?uids containing particulate 
material such as slurries. 

To enable the ?uid pressure to bear upon the elastomeric 
seal the circumferential wall of the shroud is formed with 
apertures 30. 
The seal of the fourth embodiment provides a seal hous 

ing or cartridge which can be located over a shaft and within 
a housing where the ?anges 22 and 26 of the seal and shroud 
are clamped together when the housing is assembled after 
location of the seal. 

The seal of the ?fth embodiment shown at FIG. 6 relates 
to a circumstance where a liquid is located to each side of the 
seal and it is necessary to prevent leakage of both liquids. 
The seal 114 two portions as such comprises two end bushes 
115 (only one is shown) and a central bush 116 where the 
end bushes 115 are each separated from the central bush by 
helical sealing elements 117 (only one is shown) which are 
integral with the bushes. The portions of the seal are each of 
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4 
a similar form to the seal of the ?rst embodiment where the 
other end bush 16 of the ?rst embodiment takes the form of 
the central bush 116 which supports a ?ange 122 to enable 
clamping engagement in a housing. 
A separate sleeve 123 is received over each sealing 

element and the annular ridge 11 of the adjacent bushes. 
In the case of the ?fth embodiment the seal 114 is 

accommodated in a shroud 124 which has a generally 
cylindrical con?guration. The shroud has an open end with 
a diameter corresponding to the diameter of the ?ange 122 
and comprises an outer portion corresponding in length to 
the width of the ?ange and a portion of the length of one 
portion of the seal. At the inner end of the outer portion the 
internal diameter of the inner portion of the shroud is 
reduced to be less than that of the ?ange 122 and greater than 
one of the portions of the seal. The length of the inner 
portion is a little greater than that of one portion of the seals. 
While the internal dimension of the shroud is such that the 
seals are received therein with some degree of clearance 
between the respective end of the seal and the inner axial 
face of the shroud and between the internal radial walls of 
the shroud and the seal. As a result the elastomeric sleeves 
to each side of the ?ange 122 are subjected to the ?uid 
pressure which exists to each side of the seal. 

The open face of the shroud is closed by an end cap 131 
to retain the seal in position within the shroud. To clamp the 
?ange 122 within the shroud an annular spacer 132 is located 
in the outer portion of the shroud between the end cap 131 
and the shroud 122 and an O-ring seal 133 is located to the 
other side of the ?ange 122. 
The seal of the ?fth embodiment is dimensioned and 

con?gured to be received in a housing to sealingly accom 
modate a shaft in the housing where a liquid is located to 
each side of the seal. 

Each of the embodiments described above can be used 
with a shaft which is capable of rotation and/or reciprocation 
with respect to a support housing. 

In particular the invention need not be limited to the 
application described in relation to the embodiment in and is 
applicable to a circumstance where the reciprocating rotat 
ing element is outermost. 

It should be appreciated that the scope of the present 
invention need not be limited to the particular scope of the 
embodiment described above. 
We claim: ' 

1. A seal for use between a pair of elements which are 
capable of relative movement with respect to each other 
where one element has a substantially circular cross section, 
said seal comprising a bush con?gured to be received in 
close abutting relationship with the one element and being 
associated at one end with a sealing element of correspond 
ing cross-section, the radially outer circumferential face of 
said bush being formed with an annular ridge having a 
sloping face, said sealing element having a helical con?gu 
ration, opposed axial faces of the helix are of complemen 
tary con?guration and are in close abutting relationship, the 
opposed axial faces of the helix and said bush are of a 
complementary con?guration and are in close abutting rela 
tionship, said bush and sealing element being integral and 
being formed of a resilient wear resistant material having a 
low coe?icient of sliding friction and a high modulus of 
rigidity, a further bush is located at the other end of the 
sealing element and is integral‘with the other end of the 
sealing element, the radially outer circumferential face of 
said further bush being formed with an annular ridge having 
a sloping face, said seal further comprising an elastomeric 
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sleeve extending over the radially outer circumferential face 
of the sealing element, over the annular ridges and beyond 
both ends of the sealing element, said sleeve applying a 
radial force to the seal in the direction of the one element and 
said sleeve being stretched axially and mechanically 
engaged with said sloping faces to supply an axially com 
pressive force on the seal by elastomeric axial contraction of 
the sleeve, the bush being adapted to be supported by the 
other element. 

2. A seal as claimed at claim 1 wherein the sealing element 
has the con?guration of a single helix having a length in 
excess of one revolution. 

3. A seal as claimed at claim 1 wherein the sealing element 
has the con?guration of a double helix each helix being 180° 
out of phase with the other and having a length in excess of 
one-half of a revolution. 

4. A seal as claimed at claim 1 wherein the further bush 
is circumferentially discontinuous and is capable of some 
resilient radial movement. 

5. A seal as claimed at claim 1 wherein the radially outer 
circumferential face of each bush is formed with an annular 
ridge, said sleeve extending over the annular ridges. 

6. A seal as claimed at claim 1 wherein the one element 
comprises a shaft and the other element comprises a hous 
ing, a seal being accommodated within a shroud supported 
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from the housing to surround the seal shaft, said shroud 
being adapted to enable ?uid to enter the space between the 
sleeve and the shroud. 

7. A seal as claimed in claim 1 wherein the sealing 
element has the con?guration of a single helix having a 
length in excess of one revolution. 

8. A seal as claimed at claim 1 wherein the sealing element 
has the con?guration of a double helix each helix being 180° 
out of phase with the other and having a length in excess of 
one-half of a revolution. 

9. A seal as claimed at claim 7 wherein one bush is 
circumferentially discontinuous and is capable of some 
resilient radial movement. 

10. A seal as claimed at claim 8 wherein one bush is 
circumferentially discontinuous and is capable of some 
resilient radial movement. 

11. A seal as claimed at claim 7 wherein the radially outer 
circumferential face of each bush is formed within an 
annular ridge, said sleeve extending over the annular ridges. 

12. A seal as claimed at claim 8 wherein the radially outer 
circumferential face of each bush is formed within an 
annular ridge, said sleeve extending over the annular ridges. 


